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(5$) DISK ARRAY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain the effective utilization of hot spare disk. 
SGLUTION: A disk having storage capacity more than disks from 110-1 to 110-5 is used for a 
hot spare disk 110-6 in a disk array 11, the area of section having much storage capacity is set 
as a storage area 1 12 of controller firmware(F/W) for version-up for the version-up of F/W 
required for operating duplexed array controllers 13-1 and 13-2 and whenthehot spare disk * 
110-6 is exchanged, the array controllers 13-1 and 13-2 load the controller F/W for version-up 
stored in the F/W storage area 1 12 of relevant disk 1 10-6 into their own controllers. During the 
loading of one controller, the other controller controls the access to disk array 11 corresponding 
to a request from a host device 12. 
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[0 0 3 8] ^7h^7r^^^5l0alt $ 

Lt^^ :oS-CI4Bl 4 , <£>*y b^^Tr^*^ 1 
l0-6i:S(HLti^o fS-U ^^h^7r^n 

1 0 a C7)ffiti^®^9 ^> 7-^7^^t>^!J7^ 

77^^ 1 1 0-6£fnI4£W f-?&mm®5 1 1 (C 
fflUStbilTl^t©^ »9^«ttas (F/WM 
««"CJ±*<T) 5 1 2tC*iJ«9^T 

p>Jxt^*jS-c, *y h^77^^ i i o-6tte& 

[0 0 3 9] llS^v'T^.MC&^T, TU^^^Nd 
-75 3-1, 5 3 -2C0 o ib<Dffl7L&T K^yhn-7 

5 3-iT^ (mmmtte^x) 7^^7^5107^ 
!52ii7M = yFD-75 3-i («i<D/^) 

IT, gl5(C*5V>"CW^-5 4 1 T'^-TJ: Sfcv^^T 

h0~Jj<D fflmm<0) 7K3yhD-75 3-2ffi 

(^^X^5 4 2'C'77<tj;9^, 7>^nW51 
F^<£>*y h;*^Ty^ ^^7^7.^ 510a tOffc^ff^J 
»iWfS«c5 1 2lc:»jW*r5o Sfc, TU^^hn — 7 
5 3-2(1 ^7-^rt^*^^?>tLTt^#«^iKSt 
«»*5e»iWt-«»L-C*y M^77^^ 5 10a 

[0 0 4 0] Cft^ft^S*^ «**flm«Bi^^BJ(c/j!o 

*§£^) ICH mfttf)* 7 F^7f> ^ 9 5 1 0 a 

{DE]5{c:io^rr^5 4 3T^tJ: 5 tc, * 
F^77^^5 10bi:Mt6o ~*U^J; vf£^- 
«3R#li, * y h x-<r ^ V ^nioa 
MM«5 1 2^>b«^««rSSl-t-5w^^-C#So 

[0041] £ r. fldtdiB i (ommmmx-tt, 

yUF/W<0*Mrt«« (F/W»Wfil«c) ^ LT^lJffl 
Lt, 7W3yho-7(7)=iyFD-;i,F/W(7)/^ 
^ a y ^^tf o Z. t pJtEft^W ^^7Wy^7 

(7^^K7^y) "C<^»f^©J«lcoy!i«)<^F/W 

(^^.^^ f/w) co^-^3 i^T y^mizmm-tzz 



13 



(8) 



EfBB^Fl 0-260788 

14 



[0 0 4 2] 0 6fi*:?gM^^3O3ltffe^ffilC«5^>f 

13-1, 1 3-2fCtB^-T^) f>f^^7W61, *X 
htS62rc/TW^yhD~76 3-l (#1) , 6 
3-2 (#2) ri^»J*£*i5o r^^7W5 Ml, 
(Hi W^^K 1 i fcHW^T^^tBja&tt 10 
otio 1 ^ 4-£<£>-r— ?7*J*t (tV K7^y) 
610-1 (#1) -610-4 (#4) 1 -feflVSyr" 

-{7^^ (^-f K7>fy) 6 10-5 (#5) ^ 
l»7h^7fV^^ (f^^ K^-f >0 6 1 
0-6i:^«b«fig^ttrv>^ o 

[0 0 4 3] *y h^7f-f^^ 6 1 0-6(1, "f—$ 
7*JX#6 1 0-1-6 1 O-^^Uf^?^^^ 6 1 
0-5J:9*#U^1Bl*3eS4r*r'LT*5 9, *:<£>fE«8i«<7) 
7 — #7***2 6 10-1—6 1 0-4&Xfi'<!) =T4 

f^niO -S^KfBWJjE^WJC-rsWttEWaEiSf*— 20 
*»#JiS*6 ill:, ^^W^F/WMW6 1 

2ic *ix*ix»J!9ar?>n-c^sjfe-c, bu+cdW 

h^7f^^ 1 1 0-6^3SfflL"CV^ o (fib, XV 
0-6<OF/Wte#ftj?Ii$6 1 2 [C(l, 7 — ^ X> 
^^61 0-1—6 1 0-4M^yf^f^^ 6 10-5 
©/<-^3y7yyfflWF/W (fV^^F/W) flSft 
j^$tU"C*5«9, :^T'f^^^ 1 1 0-6£(iJ&&£e 
:^f^^ 6 1 O-60)F/WflMftffitt 6 1 2(7)^^fi 

^ 3 y7 7^ilF/W (f^^F/W) 
^f>^^ K7>T >0 610-1—610-5 30 

((Dtjx* F/w»iW8i«t) Clt:^ (d—tV > 

40 ^nTl/^7i^75^^-r^^T^^^6 1 3-1 
(Fl ) -6 1 3-5 (F5 ) «$tlTt^ 0 
[0 0 4 4] 7W^>hP-76 3-l, 63-2(1, IrJ 

3>ho-76 3-l, 6 3-2cD^n J*feffiffii$. (IM 

7K3yFD-76 3-l, 63-2(1, 
"f—$<T>$L$Lk, f^s^6 1 0-1-6 1 0-5C09^P$ 

Wa&aftlHlK (EX-OR) 6 3 0-1, 6 3 0-2^WL 

[0 0 4 5] #C(C, m 6 Ofl|fiRtC*5tt §7 >r X ^ 6 1 0 
-1—61 0-5<DF/W<7V< — v>=3 >"7 y T'flQSK ol * 

xVx^ 6 1 0-1-6 1 0-5T*{£/8^&F/W (xVx 
>*F/W) ^-^3y77^^|;^ 0 f : fA 4 ^ 

<D'<— i/s >7 y-fm'f* F/W£F/Wte#3figi$ 
6 1 2<C»*ftLfc*y F^77^^ 6 1 0-6£ffl]& 
L, h^77-f^^ 6 1 0-6*7>f ^^7 1/ so 



6 1 0-6\Z&&-fZ>wi<D* y h^^77^^lt X — 

^^wwtt6*7 h^^77^^^\ mwz 

&£tltz*y F^77^^ 6 1 0-6kffim<V* y V 
^77^^T^6 e 

[0 04 6] £T, tt(7)^7h^77>{^^^, 
— yTy^fflf F/W^rF/W»#jfiS*S6 1 

2(C^L/c^^ h^TfV^^ 6 1 0-6Cl^$ix 
£:t>tf>£-*-5o ;lcd£#, 7K^> hP-7 6 3-1, 

6 a^HoMttfrwny ho — 76 3-1 (# 
l) ^ (8dWi:4ot) -r^x^r w 6 l (OT^t 

[0047] mmn<r» 7^3^^-763-2 

(#2) (1, (SHtt(H!j<0) 7M^>Fd-76 3-1 
(#1) ^7^ir^»^s]oT^5i^ 7^^7 
W 6 1 <£>*;y h^^/fV^^^l^^Wi:^ h 
o— (Xx y y°S 2 1 ) «, 3\ y hX-< 

77^^^^-^3 >777 p fflr>T^^F/W$:F 
/W»itt«*6 1 2^tM&Lfc*rfcfc** F^^77^ 
x>* 6 1 0-6(e3£J&£;ftT, I6 0j:^j:^r^i 
<^ 7W^>hD-76 3-2(1, 
h^77^^^^M^ixtI^Ilt6 (x 

7 77S22) o 

[0 0 4 8] 7 hn-7 6 3-2(i^7 h^^7 

7^^«i^fc:^ilt^)^ ifcft^yh 

^7f'^^ Wh*y h^7f^ X^ 6 1 0-6(1 
F/W»iWffltt6 1 2^tLTl^^(Oi: LT, ^cOF 
/Wfe#3fl|«cl 1 2(C^^tLTV>6^<-v ; 3 >T yf 
ffl7^^ F/W^rffl^T, 7^^610-1 (# 1 ) 
-6 10-5 (#5) CDt^ X^ F/W£H!#C^— v^a V 

[0 0 4 9] tf7WnyhP-76 3-2lt 7^ 
^F/W(D/^y 3 ^yWft^tSr^^^ 6 1 
0-n (r^X^ffn) Zmfc-tZ^lfr n£ 

%mm. r i j disi^-rs U77/S23) 0 

[0 0 5 0] ^|:7U^P>hP-7 6 3-2(j:, 
.^77^n 1 0-6<7) 1 2<D0f/£ 

{illS(-^££*LT^3^X^ 6 1 0-n (7^^ # 
n) IOMrr77^6 13-n^fi7^t^ (X^r 
7^5 2 4) 0 :itlin=lT*foSrt^b, 
X^X^ 6 1 0-1 (x^X^# 1) m<Dfe%fr$t.-T 7 =7 f 
6 1 3-1 (Fl ) tU-^y? (^77^52 
4) 0 

[0 0 5 1 ] fcU 7-^7^^6 10-1 (7^^ 

# 1 ) mco^^Tyy^e 1 3-1 (fi ) ^ r^j « 
flg - ^ 3 y 7 7 T'fflT ^ ^ ^ f / woM^T ^ 

^-rWM) Id&Sfcbtf U77/S2 5) , 7Mp 
>hn-7 6 3-2(i7-^7^^6l0-l (tW X ^ 
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n i ) ZisxT-j^frbwoM-r (x^y-fs 26) 0 : 

[0 0 5 2] Z<Dtf;mX*Tl^< =i> hv — 7% 3 -2f3\ 
h^^Tr'Y^^ 6 1 0-6<7)F/Wj£#}fiiJ$6 1 2 

0-1 (#1) (DT^< x?F/Wfe%hm®L (lU^-tir-f) 
n-fW^lt^f-^f^niO-l (#1) 10 

Z> U^ry^S 27) 0 
[0 0 5 3] £T N (7W ^> h-ni— ^6 3-2CU; 
•9) f—P'fjX? 6 10-1 (#1) CDxV^ F/W 

^^610-1 (#1) li^t*#^l\ LfcT^oT, 
~CD*$R3i-** hi!6 2frbT V u — =7 6 3 

^tlfcii^-fl, T W 3i > h 6 3-HiJ^Ti-^ 20 

irx^TcllxV h7 ^ir^cDl ^ixT'fc^75^C 

[0 0 5 4] tff>^^ 610-1 (#1) £7)F/W/< 
— >T ^y^CO^V^^ y — KUjfN-o^ [2]8^ 

^^AT'fi, 2/^<b<D7 — h y — jM2 

(#1) -610-4 (#4) 

fc5>MM£*i&o ::t'f^^6io-i-6io-4 30 

^^IEM$ti6iS^5 4yo 5, ^£dil — di4^-T 
Sir, 7'n dil-d i4COf^3— hTy hfil^O Mill M 
t&mfQ&gkXfrZstV t-jt— 9 pi te'<V 7-47^4^ 
ni0-5 (#5) Mt^ix5 e Zttb dil— di4, 
pi(t rV^^6 10-l-6 10-4, 6 1 o-5o^en 

x?mm^mm&thZ(Dfr~f&Mxtbz 0 

[0 0 5 5] 74 ^9 610-1 (# 1 ) (OF/W/^v^ 

3>7^w Sf^nio-i (#1) f±r>y 
ir^r-#^»/\ r^nio-i (# 1 ) CDF 

/W'<— v?3 yZftylZ^ ^IfV^^6 10-1 (# 40 

1) i-ftlrtSixTV^WitfiET 5 — ^ diicoy — K 

^T'fotm\ 7l^^=!yhP-76 3-llt 7 — & 7 4 
6 1 0-2 (# 2) -6 1 0-4 (# 4) *<7>*tJ£-*-£ 
7 s — 9 di2-di4&tf^y 7 4 7" 6 1 0-5 (# 

(^i!^ajLT. #fi&«lfcSfd|5]& (EX-OR) 630 
-llCT^bf-^ di2-di4, pi ^-t'yhfiS 

-OR) 6 3 O-liCi^T-^ di2-di4, pi Oftft 50 
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-111, SM&to8fe®fnI»]& (EX-OR) 6 3 0-lcoaJ^J 

xfoz>7*— 9 di2-di4, v icom&m&mv'&g:** 

[0 0 5 6] fVx^6 1 0-1 (#1) (DF/W 

Sr#BBLTKM-r5. 7^^610-1 (#1) cof/ 

1) icfiT^-fe^-C^&^o t>^^6 10-1 

(#1) ©F/W/<-^3 ^7 5/^1^ t>7 
>r** 6 10-1 (# 1 ) — 60^ — *##&^£r#5 7V 

ti, T W ay h d — 7 6 3-m#:<£>J; 9 fef-f 7 

[0 0 5 7] £"f, h3£g6 2frh(D7 s <4 *9 ?4 

^f^Hl 0-1-6 1 0-4lC»#cKB£ft5 4:/n 
y ^ ^£><5 t»C0 <t L, ^4^n y ^£rdil— di4<b-T 
60 w(7)l^, 7W3yhn-76 3-lll 7>f hr 
9 0&yu y * dil-di4t:i$>fi| (Xb^fc 0 ^ 

sftafpiHiK6 3 o-ucx-yv y ?d n— d i4<op?— fy 

-^pi 2r5fctf>. ^i£/<y 7 L ^7 T — 9 p i ^Uf>ff 

^^^61 0-5iC. >y ? dil~di4 t 1 :, C0>^n d 

i2-di4^rr f — $7" 4^9 6 1 0-2-6 1 0-4M, 3fe^iJ 
{^S^iA^o 4*3, 7^ hf-^9 0^ilf7'p^^ 
diKD&.frbteZWf'B'ia'lis m%rfv y? diUC^JS-T 
ST'dj/^ di2— d \\^7 £ —9t £ ^ 6 1 0-2—6 1 
0-4ri^Sc^fflLT, y!7 dil-di46D^y 7-4 ¥ 

-*pi ^^L, ^^y^r >fr-^pi ^<yf^ 

[0 0 5 8] 7KnyhP-76 3-llt t" A 

^^610-1 (# 1 ) ©F/W^- v?3 1ST (*7 
yy*S27) tf^T-t&k, ^<Dt" s * ? 6 1 0 -1 (# 

1 ) 60^— ?<Dm-jt. mhT*^ 610-1 (# 1 ) <o 

F/W/<— is 3 y7 y^©t^l:f> ^^6 1 0-1 
(#1) iC^j-LT##iAtp- btm*t£i>*i1t7 s —9<0 

'fajttc'UO Ur^S28) o :<Df^ ^^610-1 
(#1) <07 — 9 <n'fe^VX, 

(#2) -610-4 (#4) i:^!J7^7^ni0 
-5 (#5) (D7-^l:o^X, 

hffi««©#tew»3afp«:4:6r txn?L^o m*. 

ilti»iEi-S7 f — ^X-f 6 1 0-2 (# 2) —6 1 0 

-4 (#4) ©f- ^ ^^di2-di4, i^i:</^y 

7^ 7^ ^^6 1 0-5 (#5) CO7— y ^ (y<y 
7^7-9) ^pi iri-^i:, dil(idi2-di4, pi 
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(EX-OR) 6 3 0-lCTi:6:K'te^§o 
[0 0 5 9] 7^3yhD-76 3-lli:, 7*4 *? 6 
10-1 (#1) — ^tfiTC (SP^^ffi(0^>^ nCD 

^^<T-r^^^ 6 1 0-6C0F/W^^®6 1 2<Dffifc 
HLm.tz&1%£tiX^Z> J r4X9 6 1 0-1 (x-f*** 
1) ffl©»»ST79^6 1 3-18 (Fl ) & % # 

fig (/<-^3 yr F/w«r/^ 

-Tttffi) k-tZ Ufy7 P S2 9) „ 10 
[0 0 6 0] -r^^ 
H10-1 (# 1 ) Sr^S^^xi^WM^tr (*t- y 
yS30) , tltT U^3i>hn — 76 3-1(3:, ^(7) 
tfijcoj; ^l-r^r F/WW/<-y 3 >T yZfi)^%~T 
<DT 4 *?&fc-&1r Z>t£h\* (^f^S3 1) . #>r 

oWft^sSrfc&r-f;** 6 i o-n (^--ciir— * 

f^^6 10-2) 4r«)£U :<7)|f:^f^^6] 

0-ik fiP^r-^r^*^ 6 10-2 (#2) 

_Ll£r>r^ 6 l o -l t fc* t*4X?f 20 

[0 0 6 1 ] T W =3> h D — 7 6 3-lfi. "f—^'TA 
7^610-2 (#2) (C^-r^^-f F/WCD/n— ^ 

-3 (# 3) , 610-4 (#4) &t^°y 7-4 7*4 *? 6 
10-4 (#5) MoV>Tt>, Jiffi-r-f 6 1 0-1IC2* 

tz#)<D±M*7-yy°s 2 4W£<n®M*Wa\^. 7*4* 

?r 6 1 frmfc-rz ttyh^rf-f^^eio 30 

-6£W<£>) f^ni0-l (# 1 ) -6 10-5 (# 
5) ©F/W/<-^a ^7y^Sr^7t5. 

iM4(Dmmwmi acic.' ^m<om4(Dmmmm\^ 

[0 0 6 2] mi 0li**WoJB4<z>3Blt»JB(cff57* 

r^^TWl 1, h^ftl =1 v h 

d-7 13-1, 1 3-2i^^g^-T5) 7^^7W10 
1, ^^hgI10 2M7W^^hD-7l0 3-l 40 
(#1) , 103-2 (#2) A^MSil^ T^^ 
7K10 1I1 mi tOf^ ^^7H1 U l^«<£> 
f^^lJ*i/iot*3^ 4*0)7*— ^-r-<^^ (7* 
-f^^ K7>f^) 1010-1 (#1) — 1010-4 (# 
4) k, liKD'OJ'r 47*4 *? (7*4*2 h"7^7l 
1010-5 (#5) k. 1 H(D* y b*^T7*4 *2 

[0 0 6 3] 111 OCOi/*^ A|C*3t>rii, h**^ 
7r^M01 OS^^CD-M'Si** y hfrbMVftL so 
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1 (^^f-^r^f^^ 1 0 1 O-1—1 0 1 0-4) (Or 
- * (D'< y?Ty ^KfflV**^ y 2 T y ^"SSB ('< y * 
rj/77f^7) 10 10^gfSli^T'tS<t5 
C^oTV^c fib, ^^^77/gIl 0 1 0(O7.t 

i*y 7 2 2 mmmm) i*. ^^^77^^ 

7^/^110101:11 r^n^ioi 

7-^7^^10 10-1-10 10-4) <D7*—2fc'< 

y?Ty ^fet£'&m<D±mm.7* 4 * 2 mnmco±mm 

[0 0 6 4] ^Ty^r^^jigfli, 7*4*27 
Wl 01 (^00 7 — 2 7* 4 *2 10 10-1—1010 
-4) (D7*—?<Ds<y?T yy^k 9 fct^^iCd rV 
^^7Wl 01 F^77>X^^i^D 

hlCHS$^"CV^^y h^7f>f^^ 10 1 0-6 
Sr, ^P|ll 0 4T^-T«t9C (^yM^7r>( 
1 0 1 0-6£P— — J*77 2 2<D) s<y27y 

y*mW:i 0 1 0 k&m-fZ* Wh. *y h^7r^ 

nOl 0-6f^X.T, ^(Dmm** y V\Z.;<y?T y 

-f&ni 0 1 o*n»i-* 0 

[0 0 6 5]^ 7K3yhP-7l03-l, 103 
-2C0H«|f7WnyhD-7l0 3-2 (#2) 
if>7* 4*2 7\s4 1 0 1 (OT^ir^fflffiJSrHjoT^S fc 
<Dk-tZ> 0 

[0066] 7W3>Fd-7103-1 (# 1 ) f±. 
7U^3yho-7i03-2 (#2) &7 2±*fflffl& 
HjoTP^ 7-f^^7Wl0 1^5/h^7 
7^^««:/^D-;ari^„ 7H 
=i> h p-7 1 0 3-l(iCCD/> h p-/K\ ^yF^ 
77^^|^D y MC^- V7*4*?mW (ffiU 

7*4*?mm) &ft<nmn&m^zixtzzk&mmi-z 
ytmm.7*4 *2mm^(Dy<y2r yy'mmi o i o 

[0 0 6 7] TZ> kT Fn- 7 1 0 3 -Id t* 

Y *2 7 \s4 1 0 1 ^(^T-^f^ ^^10 1 0-1-1 
0 1 0-4<Dfam7*— ^^n^rl 0 ST'^ti 5 IdK^ffl 
LX'<y 27 y^SBl 0 1 0lCfeffi'tZ>'<y2 7y7' 

[0068] 7K3yh-7l0 3-llt £iLhCQ>< 
3/ *T yaffil 0 1 0**y F^^77-f^^ 1 0 1 

o-6££*u -jt<Di/*7^j±mffc£mjz^-z>o 

[0 0 6 9] UA±d *^?:RAID3M^f^^ 
2TU4 i/*TJ±{cmftt£Ltzmik^^^Xm.W Ltzfr, 
&3£Wit, RAID5i^7^n^^7i^^ 
k\ RAlD3MTO7^^7Wy^7Al:{) 
Bffl^rt6-e*)S. ^*3, RAID5M^)7^^7l/ 
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[0 0 7 0] 

r<b<t. tt#ffla>SB2tf>7V (^^.^7t^ 
[0 0 7 1 ] *fc*36W^J:ixtf, ^*7*i*0>fiWF«* 

[0 0 7 2] *yi:**iJBJcJ:*LfJ, fV^^TK^ 

(tfS 1 COX ^ <D^ftiy7J*<Ds<—i/B 

h^^Tx^^^^f^Lfe^n^^^fejfsft 20 
W:M^T^a^-^3y7i/7W^.^n 

[0 0 7 3] £fc*3glJ3l£J:;h,tf, *yN^7f^^ 

tt*y h^7f>f^^«ftLTr^^^7K^ 

x r i: ft < Hi Uj#3ic< y 97 y ^iSMlC-fe 

[B2] i^*tt*t8ic*5^-c\ h^rfV 

/W 3 >7j/yffl=iyFD-7F/W^lf: 
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[IH 3] H3M««lC*5t*T, 7W^hD- 7 13 

^^vhn-71 3-2lc<fcSx-f 7* ir 
L T fir ^ti 6 tS^ S: * i-a 

[H14] ^Mf ilC^it^ y h P-7 F/W(D^- 

i/ 3 y7-7 7 s jtil^t^f;^^7P-ft - Ho 

im6] *PW3(oiii«57^nw 
[17] me&ffimctei-t&Tj F/w<n/<-z?3 

[0 8] 0 6O^(Ciott5x>^^ 6 10-1 (#1) 

[i9] 0 6(^^3c(^io(t5^V^^ 6 10-1 (#1) 
(DF/Ws<— ^7^t©7^^7^ h«lf^*tt 

[0 10] ^0^CO^4CD^»^tC^6T : V^^r U 

y^7^co«^t^P y^@ 0 

[mil] e^^^^roftswif^^ 
[W#*>R9I] 

II, 51, 61, 1 0 1 -7^^7K , 
1 2, 5 2, 6 2, 1 0 2-*^Fit, 

1 3-1, 1 3-2, 5 3-1, 5 3-2, 6 3-1, 6 3-2, 1 
03-1, 1 0 3-2-7K3Vhu-7, 
1 1 0-1—1 1 0-4, 6 1 0-1—6 1 0-4, 1 0 1 0-1 
-10 10-4-7-^7^^ 9107^^) > 
1 1 0-5, 6 1 0-5, 1 0 1 0-5-^°!i7^7>f^^ 

110, 110-6, 510a, 510b, 610-6, 1 

0 10-6-^yh^77^^ i3&2<D7*4 , 

III, 511, 611 "■7 — 
112, 6 1 2-F/W*Mrt®#L 
5 1 2 -«^Ht«»*ft««. 

1 0 1 0 ■ >s<y#T yy^mWio 
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